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Glomerular T cells and monocytes in nephritis: study with monoclonal
antibodies. Intraglomerular T cells, monocytes, total leucocytes and
other mononuclear subsets were sought in renal biopsies from patients
with glomerulonephritis, using monoclonal antibodies and immunoper-
oxidase techniques. Twenty—four biopsies with no significant glomeru-
lar proliferation on optical microscopy, thirty—two with only endocapil-
lary hypercellularity, and twenty—one with extra capillary crescentic
glomerular disease were studied. Few intra-glomerular leucocytes were
seen in the non-proliferative group. In contrast, when compared with
this group, biopsies with glomerular hypercellularity and particularly
those with crescents showed increased numbers of intra-glomerular
total leucocytes and monocytes/macrophages, as well as an excess of T
lymphocytes and T cytotoxic/suppressor cells; T helper/inducer lym-
phocytes were significantly increased only in the crescentic group. Only
small numbers of B lymphocytes and NK cells were found in all groups.
The numbers of total glomerular T-cells and monocytes per glomerular
cross section were highly correlated in the crescentic group. Only
idiopathic IgA nephropathy failed to show a significant increase in the
numbers of intra-glomerular leucocytes, in comparison with the non-
proliferative group, Henoch—SchOenlein purpura biopsies in contrast
had an excess of both monocytes and T cell subsets. The finding of T
lymphocytes as well as monocytes in glomeruli of proliferative nephritis
suggests that cellular immune mechanisms may play a role in their
pathogenesis, especially when crescents are present.
Clinical and experimental evidence supports the view that
immunological mechanisms involving intra-glomerular deposi-
tion or in situ formation of immune complexes are of prime
pathogenic significance in glomerulonephritis [1]. However, a
number of features point to an additional involvement of
cell—mediated immune phenomena. First, it is now clear that
antibody—dependent mechanisms are tightly controlled, among
other means, by appropriate signals produced or received at the
T lymphocyte level [21. Second, a number of glomerular dis-
eases of presumed immunological origin with or without
glomerular cellular proliferation characteristically show ab-
sence of, or only minimal presence of glomerular immune
deposits: for example, the minimal change nephrotic syndrome
and microscopic polyarteritis. Third, the importance of these
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cell—mediated mechanisms has been demonstrated in several
experimental models of glomerulonephritis, involving either the
production of glomerular lesions in B-cell deprived animals (and
thus in the absence of antibody formation) [3], or evidence
directly implicating T lymphocytes [4—7] and monocytes/mac-
rophages [4—8] in the pathogenesis of various glomerular le-
sions.
Studies in patients with different types of proliferative gb-
merulonephritis have confirmed glomerular monocyte infiltra-
tion [9—14], but in the study of Hooke et al [11] no evidence of
T-cell involvement was suggested, although T lymphocytes
represented up to 10% of all intra-gbomerular leucocytes en-
countered in diffuse—proliferative lupus nephritis.
We employed monoclonal antibodies (McAb) to characterize
the various types of mononuclear leucocytes infiltrating glomer-
uli from patients with crescentic or necrotizing nephritis, pro-
liferative (but not crescentic) glomerular diseases, and non-
proliferative glomerulonephritis. Our results suggest that not
only monocytes, but also smaller and significant numbers of
excess T cells can be demonstrated in gbomeruli from most
patients with proliferative glomerulonephritis, particularly in
those with crescentic or necrotizing diseases.
Methods
Biopsies and tissue studied
Biopsies from seventy—seven patients with various glomeru-
lar diseases, obtained for diagnostic purposes, were studied.
Renal tissue was routinely processed for optical and electron
microscopy, and immunoperoxidase detection of immune de-
posits. Histological diagnoses, made predominantly by optical
microscopy, are shown in Table 1.
The presence of intraglomerular hypercellularity, 'prolifera-
tion' in this paper, was assessed independently (BH or AC)
using optical microscopy of paraffin embedded sections. Only
biopsies having clear or marked increase in the endocapillary
numbers were included in the proliferative group (Table 1).
'Crescentic' biopsies were defined by the presence of major
crescents involving more than 50% of the glomerular circum-
ference in more than 20% of glomeruli. Biopsies with glomeru-
lar necrotizing lesions but associated with crescent formation
were included in the proliferative crescentic group.
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Table 1. Histological diagnosis in biopsies studies with monoclonal antibodies
Diagnosis
No. of
biopsies
.
Timing of biopsy°
weeks
Glomerular hypercellularity
absent or minimal moderate or marked crescents
Minimal change 3 16 19 3
Minor glomerular lesions 2 237 349 2
Alport syndrome 1 52 1
Idiop. membranous 15 74 98 13 2
Membranous lupus nephritis 3 158 185 2 1
IgA disease 8 157 306 5 3
Schönlein—Henoch purpura 8 13 14 3 2 3
Idiop. mesangial prolif. 2 7.5 6.4 2
MCGNI 10 31±40 1 7 2
Post infectious 5 8.6 6.8 1 3 1
Idiop. crescentic 1 52 1
Lupus:
Focal proliferative 3 227 385 1 2
Diffuse proliferative 7 18 15 1 6
Microscopic polyarteritis 6 15.5 18.8 1 5
Anti-GBM nephritis
Total
3 1.3 0.6 3
77 24 32 21
a From apparent onset Mean 1 SD
A piece of renal biopsy was quickly embedded in OCT
compound, snap—frozen in liquid nitrogen and stored at —70°C.
Consecutive cryostat sections were cut at 4 m, applied to a 12
section PTFE-coated multispot slide, and studied with mono-
clonal antibodies.
Monoclonal antibodies
A panel of monoclonal antibodies (McAb), previously well
characterized, was employed throughout the study. These
included McAb against epitopes present on all leucocytes
(common leucocyte antibody, McAb 2D1 [15]); on all T lym-
phocytes (CD 3 [mature T-cells, p19-29] McAb UCHT 1 [16]);
on T cytotoxic/suppressor cells (CD 8 [T, p32-33] McAb UCHT
4 [16]); on T helper/inducer lymphocytes (CD 4 [T, p55] McAb
Leu 3a [16]); on monocyte/macrophages (referred throughout
this paper as monocytes, McAb FMC 32 [17], FMC 33 [17], Leu
M3 [181), on natural killer (NK) cells (McAb Leu 7 [19]), and on
B lymphocytes (TO 15 [20]). All the three anti-monocyte/mac-
rophage antibodies detect both circulating and tissue monocyte/
macrophages, as well as interdigitating reticulum cells.
For each McAb the appropriate working dilution was deter-
mined, after extensive testing on several tissues, including
normal and diseased renal tissue.
Immunoperoxidase studies
An indirect immunoperoxidase technique was used through-
out the study. In brief, cryostat sections of snap-frozen mate-
rial were dried for 30 minutes and fixed in cold acetone at 4° for
10 minutes. Sections were subsequently incubated with 1/5
normal rabbit serum, appropriate dilution of the individual
McAb, affinity—purified rabbit anti-mouse peroxidase conju-
gated immunoglobulin (Dakopatts, Copenhagen) also at the
appropriate dilution, and finally revealed with DAB (0.5 mg/mI
in PBS plus 0.01% H2O2) for three to five minutes. After
extensive washing, sections were counterstained with Mayer's
Haemalum, dehydrated and mounted in DPX (Raymond Lamb,
London, UK).
Controls
For each McAb and for each sample run both a positive
control (tonsil section) and an internal negative control were
processed. This negative control was obtained by omitting the
McAb step in one of the sections from each biopsy studied.
Also, the reactivity of each McAb with mononuclear leucocytes
present in the interstitium of the section provided a further
internal positive control.
Quantitative studies
Quantitative studies were performed in the absence of any
clinical or conventional histologic data. Only sections contain-
ing at least four major glomerular cross—sections were studied.
Sclerosed or partially sclerosed glomeruli were not counted.
The number of glomeruli per section ranged from four to 15.
Only cells with a clear identifiable nucleus were counted. For
each section, both the number of all intra-glomerular positive
cells and the number of glomeruli were counted. Extra capillary
cells, such as in crescents where present, were not included in
the count. The number of positive cells/glomerular cross—sec-
tion in each section was obtained, and used in the subsequent
analysis. The number of monocytes per glomerular cross—sec-
tion in each biopsy was determined as the mean of the results
obtained with the three anti-monocyte markers (FMC 32, FMC
33, Leu M 3). Individual results with all three antibodies were
similar, (range 11%, data not shown).
In the case of McAb Leu 3a, only those positive cells with
scanty cytoplasm and only predominant cell membrane staining
were counted in an attempt to exclude the known cross—reac-
tivity with monocyte/macrophages, which, however, display a
different pattern of staining (both cytoplasmic and surface
staining) that can be distinguished by experienced observers.
1162 Nolasco et a!
Table 2. Number of intra-glomerular total leucocytes and mononuclear subsets in the various types of glomerulonephritis studieda
No. of
biopsies
Total
leucocytes
Monocyte/
macrophages
Total T
lymphocytes
T helper
inducer
T cytotoxic
suppressor
Nonproliferativeb
All cases 24 2.3 1 0.2 0.7 0.05
Pro1iferative/necrotizing
IgA disease 8 4.4 (1.9-14) 1.8 (0.5-4) 0.5 (0-2) 0.7 (0-1) 0.3 (0-1)
Schönlein—Henoch purpura 8 19.5e (10-40) 9.5 (2.3-3 1) 2.2 (0-6.3) 2.5e (0.8-4) l.8a (0.6-2.2)
Mesangiocapillary type I 10 23 (4.8-82) 12C (2.5-40) 1 .6 (0-7.8) 2 (0.2-8) 0.8e (o..1.5)
Post-infectious 5 9d (2.2-47.5) 2.7 (0.8-15) 1d (0.3-4) 0.5 (0.1-1.5) 0 (0-1.2)
Diffuse prolif. lupus neph. 7 l6.3 (9.3-126) 8 (3.6-28.3) l.8' (0.3-2.8) 2" (0.3-4) 3.1 (0.5-4.5)
Microscopic polyarteritis 6 40 (12.3-86) 20.5e (6.1-43) 4.7 (1-8.6) 5" (1-10.5) 5 (0-22)
Anti-GBM nephritis 3 58 (31-109) 40 (27-106) 41 — 7 (3.34) 19" (1.3-40)
a See text for exclusions. The results are shown as the median and range (enclosed in brackets), of the number of positive cells per glomerular
cross—section
b No significant differences were seen between the various sub-groups of non-proliferative glomerulonephritis
Results obtained in the sub-groups of proliferative or necrotizing nephritis were compared with the results in the non-proliferative group
"P < 0.05
P < 0.01 between the subgroups indicated and the non-proliferative biopsies
Statistical analysis
The number of positive cells per glomerular cross—section
obtained with the different McAb in the various groups were
compared using a two—tailed Wilcoxon Rank sum test, because
the data are not normally distributed and are too small by
number to allow critical assessment of if the logarithmic trans-
formation would result in a truly normal distribution. Results
are expressed as median and range.
Results
In non-proliferative biopsies (Table 2)
Few intra-glomerular leucocytes were encountered in biop-
sies judged not to show glomerular cellular proliferation by
optical microscopy (median 2.3; range 0.3 to 10.3), the majority
being monocytes. T-cells were infrequently seen, while T
cytotoxic/suppressor cells, natural killer cells and B lympho-
cytes were virtually absent from these glomeruli.
In proliferative biopsies (Figs. I and 2)
The results obtained in biopsies classified as proliferative
glomerulonephritis on optical microscopy with or without
crescentric (or crescentic—necrotizing) lesions, were separately
compared with those obtained in the non-proliferative group.
Both proliferative groups showed increased numbers of leuco-
cytes, monocytes, T cells and T cytotoxic/suppressor cells,
compared with the non-proliferative group, but only crescentic
biopsies showed significant increases in the number of T
helper/inducer lymphocytes as judged by the Leu 3a antibody.
Monocytes clearly predominated over T-cells. No differences
were seen between these three groups in the number of B- and
natural killer cells.
Despite this similar pattern, differences were apparent be-
tween the two proliferative groups. Biopsies with crescentic (or
necrotizing lesions) showed significnatly higher numbers of
intra-glomerular monocytes, T cytotoxic/suppressor and T
helper/inducer cells than proliferative biopsies with only
glomerular hypercellularity. The remaining cell types, although
more numerous in the crescentic group, failed to reach signifi-
cance at the 1:20 level.
In the biopsies with crescents, monocytes were present both
inside the glomerular tuft and, in variable proportions, in the
crescents. In contrast, T lymphocytes were seen almost exclu-
sively within the glomerular tuft. The small numbers of intra-
glomerular T-cells and their absence from crescents frequently
contrasted with dense periglomerular focal—interstitial T-cell
infiltrates. (Nolasco et al, unpublished observations).
Correlation between glomerular T-cells and monocytes
(Fig. 3)
As shown in Figure 3, a striking linear correlation was seen
between the number of intra-glomerular pan-T cells and
monocytes in the whole group of proliferative biopsies (r =
0.84; P < 0.001). However, when the two groups (with or
without crescentic lesions) were analyzed separately, this was
shown to depend exclusively on the data from the biopsies with
crescents (r = 0.94; P < 0.001).
Results in individual disease groups
In non-proliferative biopsies, the results obtained in the
individual subgroups showed no significant differences (data not
shown). The results in the various subtypes of proliferative
glomerulonephritis were then compared with the results ob-
tained in this non-proliferative group, except for the biopsies
classified as focal lupus nephritis, idiopathic mesangial prolifer-
tive and idiopathic crescentic, because in those classes there
were not enough biopsies available for comparison.
Except for IgA glomerulonephritis, all types of proliferative
glomerulonephritis were associated with increased numbers of
intra-glomerular leucocytes, with the highest number seen in
biopsies from anti-GBM nephritis. However, a large scatter of
results can be seen within each group. This was particularly
evident in biopsies from patients with post-infectious glomeru-
lonephritis, where the number of intra-glomerular leucocytes
ranged from 2.2 to 48 (Table 2). The results in IgA nephritis are
notable because of the presence of moderate or marked
endocapillary hypercellularity in all biopsies studied, as judged
by optical microscopy.
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Fig. 1. T-cells in glomeruli of two patients respectively with anti-GBM disease (Fig. JA and 1B), and ,nicroscopicalpolyarteritis (Fig. IC and ID),
revealed with an indirect immunoperoxidase technique and the monoclonal antibody UCHT I. Cryostat sections, counterstained with Meyer's
haemalum. G = glomerulus. I = interstitium. A shows two glomeruli infiltrated by T-cells on a patient with anti-GBM nephritis. Several T
lymphocytes are also observed in the interstitium (original magnification x 170). II is a higher power (x 440) magnification of part of the glomerulus
on the right of Fig. 1A. C shows one glomerulus from a patient with microscopical polyarteritis, infiltrated by T lymphocytes. T-cells are also
observed in the interstitium (original magnification x 220). D is a higher magnification of part of this glomerulus (X 550).
Cells belonging to the monocyte/macrophage lineage were
predominant, the median ranging between 30 to 70% of all
intra-glomerular leucytes (Table 2). Again, a significant scatter-
ing of results was seen in the various groups. Biopsies from IgA
nephropathy showed no increase in the number of intra-glo-
merular monocytes. Those from post-infectious glomerulone-
phritis, although with a median twice that seen in non-prolif-
erative biopsies, just failed to reach significance, probably
because of the small number of cases studied. All the other
proliferative biopsies showed significant increases in the num-
bers of monocytes (P < 0.006 in all), the highest result being
observed in anti-GBM nephritis and microscopic polyarteritis.
T lymphocytes showed a similar pattern, although with much
smaller numbers of intra-glomerular cells (Table 2). Once again,
no differences were seen in the total number of T-cells, T
cytotoxic/suppressor and T helper/inducer lymphocytes be-
tween the non-proliferative biopsies and IgA glomerulonephri-
tis. The increase in the T-cell number seen in Henoch—
Schoenlein purpura nephritis failed to reach significance (P =
0.058), but all the remaining proliferative glomerulonephritis
showed significant increases in the number of T lymphocytes,
with the highest median seen in the microscopic polyarteritis
group (only one result was available in the anti-GBM nephritis
group).
The number of T helper/inducer cells were significantly
increased in all the various proliferative nephritis, except for
IgA, post-infectious and mesangio-capillary glomerulonephri-
tis. Again, the highest cell numbers were seen in biopsies from
patients with anti-GEM nephritis and microscopic polyarteritis.
Significant increases in the number of intra-glomerular T
cytotoxic/suppressor cells were only seen in mesangio-capil-
lary, Henoch—Schoenlein purpura nephritis, diffuse prolifera-
tive lupus and anti-GBM nephritis.
Finally, in comparison with Henoch—Schoenlein purpura
nephritis, IgA nephropathy showed significant lower numbers
of intra-glomerular leucocytes, monocytes and T helper/inducer
cells, even when the result of the three cases of crescentic HSP
nephritis were excluded from the comparison.
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Fig. 2. Number of intra-glomerular total leucocyte and mononuclear subsets present in biopsies classified on optical microscopy as non-
proliferative (0), proliferative without crescents (S), and crescentic or necrotizing (A). The monoclonal antibodies employed are indicated in the
text. The median is indicated for each set of data. A depicts the number of total leucocytes, monocytes and T lymphocytes. Crescentic biopsies
had significantly higher numbers of intra-glomerular leucocytes, monocytes and T-cells than non-proliferative biopsies (P < 0.001 in all), as did
proliferative non-crescentic biopsies (P < 0.001 in all). There were also more monocytes (P < 0.03) in the crescentic compared with the
non-crescentic. B shows the number of T helper/inducer and T cytotoxic/suppressor lymphocytes. Crescentic biopsies had significantly higher
numbers of intra-glomerular T helper/inducer and T cytotoxic/suppressor than non-proliferative biopsies (P < 0.01 in both). There were also more
T cytotoxic/suppressor cells in the non-crescentic proliferatic biopsies than controls.
In summary, the glomerular hypercellularity seen in prolifer- < 0.0001
ative biopsies results mainly from cells belonging to the
monocyte/macrophage lineage, and also from smaller but sig-
nificant numbers of T lymphocytes and subsets. The number of
intraglomerular mononuclear leucocytes was particularly in-
creased in biopsies with extra capillary crescents, in which a
very strong correlation existed between the total T-cell and
monocyte numbers. Within the individual disease there was
considerable scattering of results, the highest cell numbers
being observed in microscopic polyarteritis and anti-GBM
nephritis. In contrast with the results just described, in partic-
ular with Henoch—Schoenlein purpura nephritis, the glomerular
cellular proliferation in IgA glomerulonephritis was not associ-
ated with intra-glomerular leucocyte infiltration. ii.
Discussion
Any study intending to analyze increases in the number of
infiltrating mononuclear cells in the glomeruli requires precise
methods of cell identification. At present monoclonal antibodies 6
and appropriate immunoperoxidase techniques provide the Z
most accurate approach for the quantification of the cells
studied. Glomerular diseases that up to now have been consid- No. of T cells per glomerular
ered to result exclusively from proliferation of mesangial cells cross—section
have to be re-examined to detect significant leucocyte infiltra-
• Fig. 3. Correlation between the number of intra-glomerular pan-T-ilon.
cells recognized by CD3 (UCHTJ) antibody and monocytes present in
Biopsies classified as non-proliferative glomerulonephritis on the various proliferative (including crescentic) nephritis studied with
optical microscopy failed to show any significant increase in the monoclonal antibodies. The line was calculated by the method of least
number of intra-glomerular leucocytes. Only two leucocytes or squares.
less per glomerular cross—section were detected in those biop-
sies, the majority of the monocyte/macrophage lineage. These ulonephritis and in normal controls [111. They are also remark-
results are virtually identical to those seen by us in normal ably similar to the results obtained in the rat using an anti-Ia
controls and by Hooke et al, both in non-proliferative glomer- antibody [21], and confirm that resident glomerular cells belong-
r = 0.84
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ing to the monocyte/macrophage lineage exist in small numbers
both in the rat and in humans.
In the majority of types of proliferative glomerulonephritis
studied, both monocytes and T lymphocytes contribute to the
glomerular hypercellularity; NK and B cells are virtually ab-
sent. This glomerular infiltration was observed in biopsies with
or without crescentic lesions, although higher cell numbers
were seen in the latter. These findings were not related to the
presence or absence of glomerular immune deposits. In fact, the
highest cell numbers were seen in biopsies from patients with
polyarteritis (with absent or scanty glomerular immune depos-
its) and anti-GBM nephritis (with linear deposit of immunoglob-
ulin along the GBM).
Our results are comparable in several ways to those of Hooke
et al [11]. First, we employed similar monoclonal antibodies,
including an identical monocyte/macrophage marker (FMC 32).
Second, small numbers of glomerular T-cells were encountered
in both studies (median 1.6 lymphocytes/glomerular cross—sec-
tion in all our proliferative nephritis). Third, the results in the
non-proliferative and IgA nephritis are identical in these two
studies. In contrast to Hooke et al, however, we concluded that
T lymphocytes showed a significant excess in the proliferative
biopsies. This difference may result from the fact that we
compared our results in the various proliferative groups with
those obtained in a large "disease control" group (non-prolif-
erative glomerulonephritis), while in the study by Hooke [11],
the results in the various groups were compared with a group of
only six normal controls. We used a Wilcoxon test, while
Hooke et al [11] used a t-test on log—normalized data.
Stachura et al [22] also noted infiltrates of T-cells in small
numbers of patients with crescentic glomerulonephritis and
MCGN, predominantly of the helper/inducer phenotype as in
our study. In contrast to our results, they also found an excess
of T-cells, equally helper/inducer and cytotoxic/suppressor, in a
small number of patients with membranous nephropathy; the
reasons for this difference is not clear.
Clearly, T-cells only represent a minor proportion of glomer-
ular leucocytes, but the consequences of their presence could
be considerable. Similar results were recently reported in an
experimental model of autologous anti-GBM nephritis by Tip-
ping, Neale and Holdsworth [61; only small numbers of T-cells
were found in glomeruli, and only for a short period, but
preceded a severe glomerular influx of macrophages. Inhibition
of this small T-cell component with cyclosporine (which has no
direct effect on macrophages) blocked the subsequent develop-
ment of the glomerular lesions as in acute serum sickness
nephritis [71.
Higher numbers of intra-glomerular leucocytes and their
subtypes were seen in the majority of our proliferative biopsies
than in the report by Hooke et al. Both experimental studies [61,
and our own results in vasculitis reported elsewhere [231,
suggest that intra-glomerular cellular profiles depend on the
timing of the biopsy, the numbers lessening in acute disorders
as time passes.
We believe these are the main reasons explaining differences
in available reports dealing with the presence of monocytes in
mesangio-capillary nephritis (this report, [10, 11, 13, 14]), or
with the presence of T lymphocytes in various types of prolif-
erative nephritis [11]. One can also explain in a similar fashion
the smaller numbers of intra-glomerular monocytes seen in our
patients with post-infectious glomerulonephritis [11, 14], who
were referred late in the course of their disease (mean of 8.6
weeks from apparent onset, Table I).
The presence of monocytes in the crescents of crescentic
nephritis is now widely accepted [11, 13, 14, 22]. Our results
agree with previous reports, in that monocytes were present
both in crescents and within the glomerular tuft [11, 14, 22].
However, they were observed also within the glomeruli in other
types of proliferative nephritis, notably in biopsies from pa-
tients with idiopathic mesangiocapillary nephritis, in which a
peripheral distribution of monocytes was frequently seen, sug-
gesting subendothelial interposition (Nolasco et al, unpublished
observation).
Both the origin of these cells, and the mechanisms promoting
their glomerular accumulation are debated [24, 25]. The in-
creased numbers of monocytes could result from proliferation
of locally resident macrophages [21], or from glomerular infil-
tration by circulating monocytes. Unfortunately, the monoclon-
als employed (and those currently available), do not allow the
differentiation of these two different macrophage/monocyte
populations.
The mechanisms responsible for the accumulation of these
cells in the glomeruli and crescents are unknown [24, 25].
Probably more than one mechanism is involved, but our results
support the hypothesis that T-cells may contribute to the
glomerular influx of monocytes [6, 7], a suggestion that up to
now has awaited confirmation in human disease [11, 221. In fact,
the presence of both T-cells and monocytes, the high degree of
correlation between these two cell types in crescentic nephritis
and the parallel changes in T-cell subtypes all suggest the
existence of a local cellular immune reaction in several types of
proliferative glomerulonephritis.
If this local cell—mediated reaction is present, it seems to be
stronger in biopsies from patients with vasculitic diseases
(diffuse lupus nephritis, Henoch—Schoenlein purpura, micro-
scopic polyarteritis) and anti-GBM nephritis, that is, diseases in
which glomerular necrotizing lesions are encountered fre-
quently. In contrast, it is probably not important in non-
proliferative or in IgA-associated glomerulonephritis. How-
ever, imbalances of circulating T-cell subtypes have been noted
both in membranous and IgA nephropathy [26, 27].
Finally, the number of intra-glomerular T-cells were rela-
tively small when compared with the number of intra-glomer-
ular monocytes, and with the frequent peri-glomerular T-cell
infiltrates. Why these T-cells tend to accumulate in the intersti-
tial areas in larger numbers than inside the diseased glomeruli
[22] is unknown, but the data of Bolton [3, 28] on transmission
of anti-GBM nephritis by T-cells in B-deprived chickens sug-
gest that their presence may be directly relevant to the devel-
opment or progression of the disease.
Results varied in the different types of glomerulonephritis
studied, but the small number of biopsies in each subgroup did
not allow a clear differentiation among the various diseases,
except for IgA glomerulonephritis. This glomerular disease
was, in our study, clearly different from the other forms of
proliferative nephritis included here, particularly from Henoch—
Schoenlein purpura, even accounting for the absence of biop-
sies with extra—capillary proliferation in the group with IgA
nephritis. Few intra-glomerular leucocytes contribute to the
glomerular hypercellularity, as was noted by Stachura et al [29]
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and the increase of glomerular cells presumably results from
predominant or exclusive local proliferation of mesangial cells,
which do not express leucocyte markers [11, 14, 29]. The
presence of circulating IgA complexes, glomerular IgA deposits
and imbalances in IgA-bearing cells in both Henoch—Schoenlein
purpura nephritis and IgA nephropathy have been considered to
suggest a common pathogenic mechanism [30]; it is not yet
known if this view is correct.
In conclusion, both cellular and humoral immune mecha-
nisms apparently contribute to the pathogenesis of several
types of proliferative glomerulonephritis. Thus therapeutic re-
gimes, acting at the T-cell level, for example cyclosporine A or
anti-T-cell monoclonal antibodies, could be expected to im-
prove the prognosis of certain types of severe crescentic
diseases, as has been demonstrated in experimental nephritis
[6, 7].
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